What is claimed is: 

1 . A memory system comprising: 
a memory ^controller; 

a unidirectional command and address bus coupled to the memory controller, 
5 the memory controller communicating commands and addresses to the command 
and address bus; \ 

a bidirectional data bus coupled to the memory controller, the memory 
controller communicating data information to the bidirectional data bus for a write 
operation and receiving the data information from the bidirectional data bus during a 

10 read operation; \ 

a plurality M of memory devices; 

a buffer register connected between the command and address bus and the 
plurality of memory devices, me buffer register receiving and latching the 
commands and addresses from the command and address bus and driving the 

1 5 commands and addresses to the plurality of memory devices; and 

a data register connected Dpjrtwen Aeplurality of memory devices and the 
bidirectional data bus, the data register nfcdeiving and latching the data information 
from the bidirectional data bus airajtrivingthe data information to the plurality of 
memory devices for a write operation^ the data register receiving and latching the 

20 data information from the plurality of memory devices and driving the data 
information to the bidirectional data bus for a read operation. 

2. The memory system according to cdaim 1 wherein the memory controller 
communicates the commands and addressed and the data information using a 

25 . pipelined packet-protocol which incorporates^ first delay introduced by the buffer 
register and a second delay introduced by the data register. 

3. The memory system according to claim 1 wherein each memory device is a 
dynamic random access memory device. \| 
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stem according to claim 1 wherein M equals 8. 



5. A memory system comprising: 
a memoA controller; 

a unidirectional command and address bus coupled to the memory controller, 
the memory controller communicating commands and addresses to the command 
and address bus; \ 

a bidirectional aata bus coupled to the memory controller, the memory 
controller communicating data information to the bidirectional data bus for a write 
operation and receiving thfc data information from the bidirectional data bus during a 
read operation; and \ 

a plurality N of pipelined memory subsystems, wherein each memory 

subsystem includes: \ 



and driving the commands akd addresses to the plurality of memory devices; 

and \ 

c) a data register connected between the plurality of memory 
devices and the bidirectional data bus, the data register receiving and 
latching the data information from the bidirectional data bus and driving the 
data information to the plurality o£ memory devices for a write operation, the 
data register receiving and latching W data information from the plurality of 
memory devices and driving the data information to the bidirectional data 
bus for a read operation. \ 

6. The memory system according to ciaimtt wherein the memory controller 
communicates the commands and addresses usiflg a pipelined packet-protocol which 



a) a plurality M of memory devices; 

b) a buffer register connected between the command and address 
bus and the plurality of mdpory devices, the buffer register receiving and 
latching the commands ancftaddresses from the command and address bus 
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incorporates a first delay introduced by the buffer register of the plurality of 
pipelined memory subsystems nnd a second delay introduced by the data register of 
the plurality of pipelined memory subsystems. 

5 7. The memory system according^) claim 5 wherein each memory device is a 
dynamic random access memory device. 



8. The memory system according to clainr6 wherein each of the plurality N of 

^ \ 

pipelined memory subsystems includes eight mempry devices and wherein N equals 
10 eight 



9. A memorjc system comprising: 
a memory controller; 

a unidirectional command and address bus coupled to the memory controller, 
15 the memory controlled communicating commands and addresses to the command 
and address bus; 

a first bidirectiorbl data bus coupled to the memory controller, the memory 
controller communicating; first data information to the bidirectional data bus for a 
write operation and receiving the first data information from the bidirectional data 
20 bus during a read operatior 



a second bidirecti 
memory controller co 



ta bus coupled to the memory controller, the 
second data information to the second 
bidirectional data bus for a wri\e operation and receiving the second data 
information from the second bidirectional data bus during a read operation; 
25 a first plurality N of pipelined memory subsystems, wherein each memory 

subsystem includes: 

a plurality of memorV devices; 

a buffer register connected between the command and address bus 
and the plurality of memory devices, the buffer register receiving and 
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latching the commands and addresses from the command and address bus 
and driving the Commands and addresses to the plurality of memory devices; 

and \ 

a data register connected between the plurality of memory devices 
and the first bidirectional data bus, the data register receiving and latching 
the first data information from the first bidirectional data bus and driving the 
first data informationVo the plurality of memory devices for a write 
operation, the data register receiving and latching the first data information 
from the plurality of memory devices and driving the first data information 
to the first bidirectional data bus for a read operation; and 
a second plurality P of pipelined memory subsystems, wherein each memory 
subsystem includes: \ 

a plurality of memory devices ; 

a buffer register connected between the command and address bus 
and the plurality of memory/O'eVtees, the buffer register receiving and 
latching the commands and addresses from the command and address bus 
and driving the commands ara addresses to the plurality of memory devices; 

and \ 

a data register connected between the plurality of memory devices 
and the second bidirectional data bus\ the data register receiving and latching* ' 
the second data information from the second bidirectional data bus and 
driving the second data information to the plurality of memory devices for a 
write operation, the data register i^ivuig and latching the second data 
information from the plurality of memori devices and driving the second 
data information to the bidirectional data ttus for a read operation. 

10. The memory system according to claim 9 wherein the memory controller 
communicates the commands and addresses using a pipelined packet protocol which 
incorporates a first delay introduced by the buffer register of the first plurality of 
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pipelined memory subsystems and by the buffer register of the second plurality of 
pipelined memory subsystems, and a second delay introduced by the data register of 
the first plurality of pipelinedunemory subsystems and by the data register of the 
second plurality of pipelined memory subsystems. 
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1 1 . The memory system accdrding to claim 9 wherein each memory device of 
the first plurality of pipelined memory subsystems and each memory device of the 
second plurality of pipelined memory subsystems is a dynamic random access 
memory device. 

12. The memory system according to claim 9 wherein each of the plurality N of 
pipelined memory subsystems includes eight memory devices and each of the 
plurality P of pipelined memory subsystems include eight memory devices and 
further wherein N and P equal 4. 

13. A memory system comprising: 
a memory controller; 

a unidirectional command and addres^tius coupled to the memory controller, 
the memory controller communicating comm^ids and addresses to the command 
and address bus; 

a bidirectional data bus coupled to the mfemory controller, the memory 
controller communicating data information to the\bidirectional data bus for a write 
operation and receiving the data information from pe bidirectional data bus during a 
read operation; 

a memory module wherein each pipelined memory subsystem includes: 
a plurality M of memory devices; 

a buffer register connected between the Vommand and address bus 
and the plurality of memory devices, the buffer register receiving and 
latching the commands and addresses from the command and address bus 
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and driving the commands and addresses to the plurality of memory devices; 
and \ 

a data register connected between the plurality of memory devices 
and the bidirectional dak bus, the data register receiving and latching the 
data information from the bidirectional data bus and driving the data 
information to the plurality of memory devices for a write operation, the data 
register receiving and latching the data information from the plurality of 
memory devices and driving the data information to the bidirectional data 
bus for a read operation; ana\ 

a socket adapted to receive the memory module and to couple the 
memory module to the unidirectional command and address bus and to the 
bidirectional data bus. \ 

14. The memory system according tofoaim 13 wherein the memory controller 
communicates the commands and addrdssds usang a pipelined packet-protocol which 
incorporates a first delay introduced by We buffer register of the memory subsystem 
and a second delay introduced by the dafarreMster of the memory subsystem. 

15. The memory system according to claim\l3 wherein each memory device is a 

\ ** 
dynamic random access memory device. \ 

16. The memory system according to claim 13Wherein M equals 8. 

17. A memory system comprising: \ 
a memory controller; \ 

a unidirectional command and address bus coupled to the memory controller, 
the memory controller communicating commands and addresses to the command 
and address bus; \ 
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a bidirectional dam bus coupled to the memory controller, the memory 
controller communicating uata information to the bidirectional data bus for a write 
operation and receiving the\data information from the bidirectional data bus during a 
read operation; \ 
5 a plurality R of memory modules wherein at each memory module includes a 

plurality N of pipelined memory subsystems including: 
a plurality of rriemory devices; 

a buffer registenconnected between the command and address bus 
and the plurality of memory devices, the buffer register receiving and 
10 latching the commands and addresses from the command and address bus 

and driving the commanqs and addresses to the plurality of memory devices; 

a data register connected between the plurality of memory devices 
and the bidirectional data Bus, the data register receiving and latching the 
data information from the bidirectional data bus and driving the data 
1 5 information to the plurality of memory devices for a write operation, the data 

register receiving and latchirig the data information from the plurality of 
memory devices and drivingtke da^ information to the bidirectional data 
bus for a read operation; and \ \ 

a plurality of sockets, wnerein each socket is adapted to receive one 
20 of the R memory modules and to\couple the received memory module to the 

unidirectional command and address bus and to the bidirectional data bus. 

18. The memory system according to craim 17 wherein the memory controller 
communicates the commands and addressesmsing a pipelined packet protocol which 

25 incorporates a first delay introduced by the buffer register of the memory subsystem 
and a second delay introduced by the data reg&ter of the memory subsystem. 

19. The memory system according to claim 17 wherein each memory device is a 
dynamic random access memory device. \ 
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20. The memory sykem according to claim 17 wherein each of the plurality N of 
pipelined memory subsystems includes eight memory devices and wherein the 
number of sockets equals eight, R equals eight and N equals one. 

5 21. The memory systenfl according to claim 1 7 wherein each of the plurality N of 
pipelined memory subsystems includes eight memory devices and wherein the 
number of sockets equals fouk R equals four and N equals two. 

22. A memory system comprising: 
10 a memory controller; \ 

a unidirectional commandWd address bus coupled to the memory controller, 
the memory controller communicating commands and addresses to the command 
and address bus; \ 

a first bidirectional data bus cUjpfed-to the memory controller, the memory 
1 5 controller communicating first data iMprn&tion to the bidirectional data bus for a 
write operation and receiving the first dlafefl information from the bidirectional data 
bus during a read operation; ^ — A \ 

a second bidirectional data bus compied to the memory controller, the 
memory controller communicating second Viata information to the second 
20 bidirectional data bus for a write operation and receiving the second data * 
information from the second bidirectional dak bus during a read operation; 

a first and second memory module, thA first and second memory module 
each having a first memory subsystem and a sdwmd memory subsystem; and 

a first and second socket, the first socketWdapted to receive the first memory 
25 module and to couple the first memory module td the unidirectional command and 
address bus and to the first bidirectional data bus, the second socket adapted to 
receive the second memory module and to couple tke second memory module to the 
unidirectional command and address bus and to the Second bidirectional data bus. 
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23. The memory system according to claim 22 wherein the first memory 
subsystem comprises: 

a) a plikality of memory devices; 

b) a buffer register connected between the command and address 
bus and the plurality of memory devices, the buffer register receiving and 
latching the commands and addresses from the command and address bus 
and driving the commands and addresses to the plurality of memory devices; 
and 

c) a data register connected between the plurality of memory 
devices and the first bidirectional data bus, the data register receiving and 
latching the first data information from the first bidirectional data bus and 
driving the first data information to the plurality of memory devices for a 
write operation, the data register receiving and latching the first data 
information from the plurality of memory devices and driving the first data 
information to the first bidirectional data bus for a read operation, and 
further wherein the second memi^s^bsystem includes: 

i) a plurality Of nfemory devices; 

ii) a buffer regisWr connected between the command and 
address bus and the plurality 6f memory devices, the buffer register 
receiving and latching the commands and addresses from the 
command and address bus anqdriving the commands and addresses 
to the plurality of memory devibes; and 

Hi) a data register connected between the plurality of 
memory devices and the second Bidirectional data bus, the data 
register receiving and latching the\second data information from the 
second bidirectional data bus and ariving the second data information 
to the plurality of memory devices for a write operation, the data 
register receiving and latching the secpjid data information from the 
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plurality of memory devices and driving the second data information 
to the bidirectional data bus for a read operation. 

24. The memory system according to claim 23 wherein the memory controller 
communicates the command! and addresses using a pipelined packet protocol which 
incorporates a first delay introduced by the buffer register of the first memory 
subsystem and by the buffer register of the second memory subsystem and a second 
delay introduced by the data register of the first memory subsystem and by the data 
register of the second memory subsystem. 

25. The memory system according to claim 23 wherein each memory device of 
the first memory subsystem and edch memory device of the second memory 
subsystem is a dynamic random access memory device. 



addresses to a unidirectional command and 



26. A method for storing data in\i pipelined memory system, comprising the 
steps of: 

communicating commands 
address bus; 

communicating data informWm to a bidirectional data bus; 

latching the commands and addresses in a plurality of buffer registers; 

latching the data in a plurality of uata registers; 

driving the latched commands and addresses to a plurality of memory 
devices having addressable storage; 

driving the latched data to the plurality of memory devices; and 

storing the data in the addressable storage of one of the plurality of memory 
devices. 



27. The method of storing information in atoipelined memory system according 
to claim 26 wherein the step of communicating Commands and addresses and the 
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step of communicating data communicates according to a packet protocol which 
incorporates a first delay introduced by the buffer register and a second delay 
introduced by the data register. 

28. The method of stormgWormation in a pipelined memory system according 
to claim 26 wherein each orQieynemory devices is a dynamic random access 
memory device. 

29. A method for retrieving data in a pipelined memory system, comprising the 
10 steps of _ 

issuing command&and addresses on a unidirectional command and address 

bus; 

latching the commancfe and addresses in a plurality of buffer registers; 
driving the latched corrmiands and addresses to a plurality of memory 
1 5 devices having addressable storage; 

retrieving the data from th\ addressable storage of one of the plurality of 
memory devices; 

latching the data in a data register; and 
receiving the data on a bidirectional data bus. 

20 

30. The memory system according to claim 29 wherein each of the memory 
devices is dynamic random access memorwlevice. 

3 1 . The method of storing information in auripelined memory system according 
25 tc claim 29 wherein the step of communicating commands and addresses and the 

step of communicating data communicates according to a packet protocol which 
incorporates a first delay introduced by the buffer register and a second delay 
introduced by the data register. 



